The objective of the study was to evaluate unilateral nerve sparing prostate surgery. Patient files of men who underwent unilateral nerve sparing radical prostatectomy were analyzed retrospectively after a minimum follow-up period of 18 months. Of 46 patients who received unilateral nerve sparing surgery, 14 (30.4%) regained full potency after surgery. In 92.9% of these patients, recovery occurred within a period of 18 months. Age is the single most important factor in the recuperation of potency after unilateral nerve sparing surgery. Most of the patients (84.8%) reported the ability to achieve orgasm. Of eight patients with positive section margins, two had positive section margins at the spared side only. Unilateral nerve sparing surgery remains a feasible treatment option for prostate cancer.
Introduction
Radical prostatectomy still stands as the gold standard for curative treatment of localized prostate carcinoma. Until the early 1980s, postoperative erectile dysfunction (ED) used to be an almost inevitable complication of radical prostatectomy, discouraging both patient and urologist from choosing this form of treatment.
In 1982, Walsh introduced the 'anatomical radical retropubic prostatectomy'. 1 A better understanding of the role of the pelvic plexus in the physiology of erection and the anatomical recognition of the neurovascular bundles resulted in a more anatomical approach. By limiting damage to neurovascular bundles, irreversible ED could be avoided in a great number of patients.
Localized tumors are an increasing part of newly diagnosed prostate cancers, thus making nerve-sparing surgery more feasible. 2 To this date, several series have been published. 3 -9 The role and outcome of a bilateral nerve sparing procedure is well established, although reported results of postoperative recovery of potency are variable. The role of a unilateral nerve sparing procedure is less clear. Some authors report unsatisfying results and even doubt the benefit of this procedure. 8 In a retrospective study, we analyze our own experience in 72 patients who underwent unilateral nerve sparing surgery between 1988 and 1999.
Materials and methods
Between July 1988 and April 1999, 72 sexually active and mostly normally potent men with clinical T1a -T3 prostate cancer underwent unilateral nerve sparing radical prostatectomy. Patient age ranged from 47 to 76 y (mean 60.5 y). Thirteen patients were excluded because they were lost for follow-up or refused participation. Clinical staging was performed by digital rectal examination, prostate specific antigen (PSA) and transrectal ultrasonography (TRUS) with prostate biopsies. All prostate core biopsies were graded according to the Gleason grading system. A bone scan and a contrast-enhanced computerized tomography (CT) of the pelvis with 4 mm slices were performed when a PSA > 10 ng/ml or a Gleason score ! 7 was noted. Patients underwent a bilateral staging pelvic lymphadenectomy without frozen section, followed by a radical retropubic prostatectomy under general anesthesia. Surgery was performed by one of two senior surgeons according to the technique as previously described by Walsh. 1 All prostatectomy specimens were graded according to the Gleason grading system. Microscopic extension of malignant cells to the inked surface of the resected specimen was interpreted as a positive surgical margin. Patients had a transurethral catheter for 2 weeks. Pelvic floor re-education was started at the time of catheter withdrawal.
Eleven patients received adjuvant radiotherapy. In this last group, three patients additionally received hormonal therapy.
The patient files were analyzed retrospectively for pre-and postoperative potency. Whenever insufficient information was present, patients were contacted by telephone. Erectile function was categorized in three groups: absence of erection (no recovery); partial erection (partial recovery); and erection sufficient for intromission (complete recovery). Presence or absence of orgasm was also documented. A minimum follow-up period of 18 months was required.
Results
Fifty-five patients aged between 47 y and 76 y (mean 59.9 y) had preoperative erections sufficient for intercourse. In this group, postoperative adjuvant radiotherapy was administered to nine patients. We analyzed the influence of different variables on postoperative recovery of erection. These data are summarized in Table 2 . The single most important variable was patient age (Figure 1 ). In the category from 40 y to 49 y 50% had complete recovery, in the category from 50 y to 59 y a 33.3% recovery was seen and in the patients between 60 y and 69 y 24.1%. In the age category of men older then 69 y complete recovery was not noted.
Timing of recovery varied from 6 to more than 18 months. When present, complete recovery occurred in 50% of patients after 12 months and in 92.9% after 18 months.
Postoperatively 84.8% of all patients still experienced orgasms. In patients with complete and partial recovery of erectile function percentages were even higher (100 and 90.5%, respectively).
Postoperative adjuvant radiotherapy was administered to nine out of 55 patients with a preoperative normal erectile function. Their characteristics are shown in Table 3 . Seven patients received adjuvant radiotherapy only. This was administered immediately after surgery because of positive section margins in three cases or after several months because of local recurrence in four cases (mean time of recurrence was 47.25 months, ranging from 21 to 84 months). Two patients received additional hormonal therapy. In one case total androgen blockade was started because of PSA progression after 7 months and in the other LHRH-agonists because of PSA progression after 38 months with clinical evidence of local tumor recurrence. In the group with adjuvant treatment 77.8% had complete absence of erections after therapy, as compared to 23.9% in the group without adjuvant treatment. Both patients who received hormonal therapy had no postoperative erections and were not sexually active.
Of 55 patients, one patient had a positive section margin at the side of wide excision, two patients had a positive section margin at the nerve spared side and another two 
also had a positive section margin at the nerve spared side, together with other positive section margins. Furthermore, three patients had positive apical section margins. Thus in total, eight patients had positive section margins. All of them received immediate or later postoperative adjuvant therapy and are included in Table 3 . When this study was performed, 44 patients (80%) were alive without evidence of disease (median diseasefree survival of 49.98 months with a range from 18 to 104 months), 10 patients (18.2%) were alive with metastatic disease (median survival of 97.8 months with a range from 56 to 139) and one patient (1.8%) had died from another cause after 29 months (non-related cancer).
Several patients used Sildenafil or intracavernous injections postoperatively. In the group of patients with postoperative partial recovery 14 patients (66.7%) used one of these methods, in the group of patients without recovery five (36.7%) and in the group of patients with full recovery three patients (28.6%). This is shown in Table 4 .
Discussion
One of the major advantages of the anatomical approach of the retropubical radical prostatectomy is control of blood loss. 1 This results in a better peroperative identification of different structures. In this way, the surgeon can decide to spare one or both neurovascular bundles. During recent years a migration of pathological tumor stages of newly diagnosed prostate cancers towards more localized stages has occurred. 2 This has resulted in an increasing number of nerve sparing procedures performed at our institution. The benefit of unilateral nerve sparing procedures is not universally accepted. Earlier series report recovery rates varies from 13.3 to 69%. 4 -6 We report a series of 46 patients treated with unilateral nerve sparing surgery only. The total recovery rate was 30.4%. After bilateral nerve sparing procedures recovery rates were higher, ranging from 31.2 to 76%. 3, 4, 6, 7 Patientreported results tended to be lower. 8 Prospective documentation of the patient status, the use of quality of life surveys and treatment in high-volume centers result in better recovery rates. 9 An important fact is that most patients (84.8%) will still have the ability to achieve orgasm postoperatively. A number of factors may influence the recovery of erections after unilateral nerve sparing surgery (Table 2) . Besides the type of surgery (unilateral vs bilateral nerve sparing), age is the most important factor. 3 -8 In our series, an important agedependent response was also found, as displayed in Figure 1 . Younger patients clearly have better recovery rates. They probably have greater erectile capacity and neural regenerative ability then older patients. Also, a These patients with positive section margins were randomized in a study to compare early (postoperative) radiotherapy to late (at time of PSA progression) radiotherapy.
Potency after unilateral nerve sparing surgery F Van der Aa et al younger population will have vascular problems to a lesser extent. Other variables seem to be less important In some series a correlation between postoperative erectile function and pathological stage is described. 7 We were not able to confirm this. In clinical staging, we even found an inverse relationship. Preoperative PSA value and tumor differentiation seem to have no influence. Higher preoperative frequency of intercourse is reported to correlate with higher recovery rates. 5 It is obviously difficult to analyze this variable in a retrospective way. Non-neurogenic causes also play a substantial role in the recovery of potency after nerve sparing surgery. Even after technically well-performed nerve sparing surgery, vascular injury can cause erectile dysfunction. 10, 11 Damage to accessory pudendal arteries may be a contributing factor, although their clinical significance is questioned. 12, 13 Different treatment strategies for postoperative erectile dysfunction exist. In our series intracavernous injections and Sildenafil were frequently used (Table 4) . Mostly patients with postoperative intermediate erections were interested in medical treatment. However, three patients in the full recovery group also used Sildenafil. They mentioned that their erections, although sufficient for intercourse, did not have the same quality as before surgery. Since a number of patients still had the ability to achieve orgasm, intracavernous injections were an acceptable treatment. Early administration could increase the recovery rate of spontaneous erections after nerve sparing surgery. 14 Sildenafil was not available during a substantial period of our series, so the real use at present will be underestimated. The role of Sildenafil in the treatment of postoperative erectile dysfunction is still under investigation. By selectively inhibiting type V-phosphodiesterase, Sildenafil prolongs the presence of cyclic guanosine monophosphate, allowing for continued relaxation of smooth muscle and enhancement of erection. This mechanism of action requires functional neurovascular bundles. Thus, the postoperative response to Sildenafil is related to the amount of nerve tissue spared. 15, 16 Baseline postoperative erectile function and the type of surgery performed (non-nerve sparing, unilateral or bilateral nerve sparing) will determine the effect of Sildenafil. Response is higher after bilateral nerve sparing surgery, although a response rate of 57% has been reported after unilateral nerve sparing surgery. 16 Different authors have already proposed techniques and assisting devices to localize the neurovascular bundles intraoperatively and to test their integrity during the intervention. These techniques should make a more accurate prediction of postoperative recovery of erections possible. 17, 18 Unfortunately, the specificity of current techniques does not permit precise localization, which still makes prediction of postoperative potency difficult. 19 In our series we used none of these devices.
In our experience the oncological results of unilateral nerve sparing surgery are satisfying. Of eight patients with positive section margins, only two had positive section margins at the spared side only. At the time of our study, the majority of patients were alive with no evidence of tumor activity.
Conclusions
The benefits of unilateral nerve sparing surgery are questioned in literature. Because of an increased detection of clinical and pathological low-stage prostate cancers, the demand for nerve sparing surgery is rising. Whenever tumor stage makes the sacrifice of one neurovascular bundle necessary, we believe it is beneficial to perform unilateral nerve sparing surgery since a substantial part of patients will eventually have complete recovery of erectile function and oncological results are satisfying. In our series one-third of patients had complete recovery. Objective prediction of postoperative recovery in individual patients remains difficult. Young patients in particular have better recovery rates. Complete recovery can take up to 18 months. Nevertheless, postoperative erectile dysfunction remains an unavoidable complication, even after technically well-performed nerve sparing surgery. Nonneurogenic causes such as vascular damage can contribute to these findings. Most patients will still have the ability to achieve orgasm. Postoperative erectile function without therapy: 0, absence of erection; 1, partial erection; 2, erection sufficient for intercourse.
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